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04682540 Genuine Article*: UB729 Number of References: 84 
Title: DROSOPHILA TFIID BINDS TO A CONSERVED DOWNSTREAM BASAL PROMOTER 
ELEMENT THAT IS PRESENT IN MANY TATA -BOX -DEFICIENT PROMOTERS ( 

Abstract Available) 
Author (s): BURKE TW; KADONAGA JT 

Corporate Source: UNIV CALIF SAN DIEGO, DEPT BIOL/LA JOLLA//CA/ 92093; UNIV 
CALIF SAN DIEGO, DEPT BIOL/LA JOLLA//CA/92 093; UNIV CALIF SAN DIEGO, CTR 
MOLEC GENET/ LA JOLLA//CA/92093 

Journal: GENES & DEVELOPMENT, 1996, V10, N6 (MAR 15), P711-724 

ISSN: 0890-9369 

Language: ENGLISH Document Type: ARTICLE 

Abstract: We describe the identification and characterization of a 

conserved downstream basal promoter element that is present in a subset 
of Drosophila TATA -box-deficient ( TATA -less) promoters by using 
purified, epitope -tagged TFIID complex (eTFIID) from embryos of 
transgenic Drosophila. DNase I footprinting of the binding of eTFIID 
to TATA -less promoters revealed that the factor protected a region 
that extended from the initiation site sequence (about +1) to similar 
to 35 nucleotides downstream of the RNA start site. In contrast, there 
was no apparent upstream DNase I protection or hypersensitivity induced 
by eTFIID in the -25 to -30 region at which TATA motifs are typically 
located. Further studies revealed a conserved sequence motif, 
(A) / (G)G(A) /-(T)CGTG, termed the downstream promoter element (DPE) , 
which is located similar to 30 nucleotides downstream of the RNA start 
site of many TATA -less promoters. DNase I footprinting and in vitro 
transcription experiments revealed that a DPE in its normal downstream 
location is necessary for transcription of DPE-containing TATA -less 
promoters and can compensate for the disruption of an upstream TATA 
box of a TATA -containing promoter. Moreover, a systematic mutational 
analysis of DNA sequences that encompass the DPE confirmed the 
importance of the consensus DPE sequence motif for basal transcription 
and further supports the postulate that the DPE is a distinct, 
downstream basal promoter element. These results suggest that the DPE 
acts in conjunction with the initiation site sequence to provide a 
binding site for TFIID in the absence of a TATA box to mediate 
transcription of TATA -less promoters. 
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Regulation of Trans -Gene Expression in WheatSDTDBT 

plant development 

ASSOCIATE INVESTIGATORS: Ackerman, S. M. ; Davis, E. 

PERFORMING ORG. : UNIVERSITY OF MASSACHUSETTS, BIOLOGY, BOSTON, 
MASSACHUSETTS 02125 

SUMMARY: Our objectives are as follows. Using our wheat transformation 
system we plan to (1) determine how expression levels of an introduced 
transgene, wheat TATA -Binding Protein ( TBP ), affect wheat suspension 
cells and plants; and (2) use epitope -tagged wheat TBP to identify and 
isolate the multi-polypeptide complexes that contain it, such as those 
including TBP Associated Factors (TAFs) and holoenzyme. To improve plant 
characteristics by genetic engineering, we must understand regulatory 
mechanisms of gene expression. Our previous studies used reconstituted in 
vitro systems to examine transcriptional regulation. We will now analyze 
regulation in vivo so we can rationally approach 

transgene design to ensure correct spatial and temporal expression, 
prior to modifying plant traits. This approach requires that we have a 
method to deliver trans-gene DNA to prepare transgenic wheat. A second 



purpose for the in vivo system is the introduction of epitope -tagged 
proteins into wheat in order to isolate regulatory complexes. The epitope 
tag allows for efficient biochemical isolation of these complexes, which 
other wise must be purified by conventional biochemical means, resulting in 
poor yields and possible inactivation . One of the most efficient delivery 
gene methods for dicots is binary vector-Agrobacterium-mediated gene 
transfer, which favors high 

frequency integratiion into the host genome, in low copy number and in 
appropriate chromatin isochores. When it was observed that actively 
dividing tissue and the phenolic acetosyringone permitted 
Agrobacterium-mediated transformation in the monocot rice, we developed a 
similar method for wheat (Triticum aestivum cv Chinese Spring) . We used 
immature wheat embryos and embryogenic callus, because they allow for high 
transformation rates, and Chinese Spring has a very high regeneration 
frequency. We achieved a stable transformation rate of 1-2%, better that 
earlier studies and comparable to biolistics. Our first objective is to 
determine how the transferred wheat TBP gene 

affects growth and development of transgenic callus, and then 

transgenic wheat suspension cells. Regeneration of plants will permit the 
further analysis in a whole organism. The second objective will be to 
initiate studies to better isolate native polypeptide complexes containing 

TBP , and to validate in vitro gene regulation models in an in vivo 
system. To determine how TBP expression levels affect plant cells. Our 
transformed wheat callus expresses epitope (FLAG- (His) 6 domain)- TBP . We 
will next determine if epitope - TBP is expressed in excess of endogenous 
wheat TBP . Epitope - TBP will be removed from cell extracts and 
quarititated by anti-FLAG antibody and Talon affinity 

chromatography resins, and then endogenous TBP quantitated by our 
anti- TBP antibody affinity resin. Si nuclease RNase protection, primer 
extension, and/or PCR analysis will quantify transgene mRNA levels, using a 
DNA probe to the FLAG- (His) 6 domain to discriminate transgenic from 
endogenous TBP . These data will indicate the levels of epitope - TBP 
expression. We will assay transient expression first in transformed callus 
and then in transformed wheat suspension cells. Geneticin selection of 
transformed suspension cells will produce homogeneous cell lines of stably 
transformed cells. We will also look for phenotypic effects on transformed 
plant cells compared to those transformed with a 

control vector whithout wheat TBP , or our truncated, non-functional 
form of TBP . Phenotypic measures will include cell viability (dye 
exclusion) and growth rate (cells/ml) . As transgenic plants become 
available we will continue the gene expression studies and non-invasively 
measure developmental effects as leaf lenghts, plastochron lengths (time 
interval to make each leaf), floral transition time etc. We may observe 
that with more TBP there is more transcription. A second possibility is 
that gene regulation will be so deranged as to be lethal. Phenotypic 
studies and mRNA levels durin 
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